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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an original reader which 
is small in size and high in S/N. 

SOLUTION: Photodiodes 111-118, 121, 122 181-188 are 

grouped into blocks 51-58, and the photodiodes relatively at the 
same position among the blocks 51-58 are connected 
respectively to a common signal line (11-18). Voltage amplifiers 
(21-28) are connected to the common signal line (1 1-18). In 
order to automatically cancel an offset voltage of differential 
amplifiers 101-108, capacitors (71-78) are inserted to an input 
of the voltage amplifiers (21-28) and switch elements (81-88 
and 91-98) that are closed before receiving voltages are 
connected to the input. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The voltage amplifier of N individual which is connected to the common signal line of N book, 
and the common signal line of said N book, respectively, and amplifies the electrical potential difference of 
the common signal line of said N book, respectively, The output switching device of N individual from 
which it connects with the output of the voltage amplifier of said N individual, respectively, and only the 1st 
predetermined period is turned on [ sequential ], It has the output terminal connected common to the output 
switching device of said N individual, and two or more blocks. Each of said block It connects, respectively 
between the output of the optoelectric transducer of N individual, and the optoelectric transducer of said N 
individual, and the common signal line of said N book. The selection switching device of N individual 
turned on when the output switching device to which each corresponds among the output switching devices 
of said N individual is turned on, The manuscript reader which is connected, respectively between the output 
of the optoelectric transducer of said N individual, and a predetermined electrical-potential-difference node, 
and contains the reset switch component of N individual from which only the 2nd predetermined period is 
turned on after the selection switching device to which each corresponds among the selection switching 
devices of said N individual becomes off 

[Claim 2] Each of said voltage amplifier is the manuscript reader according to claim 1 further equipped with 
an amendment means of N individual by which each detects the offset voltage of said differential amplifier 
in the voltage amplifier which corresponds among the voltage amplifiers of said N individual, and amends 
the offset voltage including the differential amplifier. 

[Claim 3] The capacitor connected between the inputs of the common signal line with which each of said 
amendment means corresponds among the common signal lines of said N book, and said corresponding 
voltage amplifier, The 1st switching device from which only the 3rd predetermined period is turned on 
before the selection switching device which is connected between the input of said corresponding voltage 
amplifier and a predetermined electrical-potential-difference node, and corresponds among the selection 
switching devices of said N individual is turned on, The manuscript reader containing the 2nd switching 
device turned on when it connects between the outputs of said corresponding common signal line and said 
corresponding voltage amplifier and said 1st switching device is turned on according to claim 2. 
[Claim 4] Each of said voltage amplifier is a manuscript reader according to claim 2 or 3 which is the non- 
inversed amplifying circuit which has larger gain than 1 . 

[Claim 5] The voltage amplifier which is the amplifying circuit which amplifies the electrical potential 
difference given to the input terminal, and contains the differential amplifier, The capacitor connected 
between said input terminals and inputs of said voltage amplifier, The 1st switching device from which only 
a predetermined period is turned on before connecting between the input of said voltage amplifier, and a 
predetermined electrical-potential-difference node and giving said electrical potential difference to said 
input terminal, The amplifying circuit equipped with the 2nd switching device turned on when it connects 
between said input terminals and outputs of said voltage amplifier and said 1st switching device is turned 
on. 

[Claim 6] Said voltage amplifier is an amplifying circuit according to claim 5 which is a non-inversed 
amplifying circuit which has larger gain than 1 . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manuscript reader which reads the image on a 
manuscript using an optoelectric transducer, and the amplifying circuit which has the zero offset capability 
of offset voltage usable to the manuscript reader in more detail about a manuscript reader and an amplifying 
circuit. 
[0002] 

[Description of the Prior Art] The manuscript reader generally called image sensors is used for facsimile, the 
image scanner, the digital copier, and the electronic blackboard. Image sensors have the optoelectric 
transducer of a large number arranged in a straight line, generate an electrical signal according to the 
lightwave signal which carried out incidence to the optoelectric transducer from the manuscript, and, 
thereby, read the image on a manuscript. 

[0003] For example, the image sensors of an electrical-potential-difference reading method are indicated by 
JP,5-31865,B. In these image sensors, the differential amplifier of the voltage follower which amplifies the 
output voltage of an optoelectric transducer is formed in an optoelectric transducer and 1 to 1 . Therefore, 
there is a problem that the size of the whole image sensors becomes large. Moreover, since offset voltage 
appears in the differential amplifier, there is a problem that an SN ratio is low. 

[0004] Moreover, the image sensors of an electrical-potential-difference reading method are indicated by 
JP,3-28870,B. Amplifier is similarly formed in an optoelectric transducer and 1 to 1 with these image 
sensors. However, although the image sensors which mentioned the size of the whole image sensors above 
do not become large since this amplifier consists of only a resistance element and a transistor, there is a 
problem that a magnification rate is slow. 

[0005] Furthermore, the image sensors of a different current read-out method from the above-mentioned 
electrical-potential-difference read-out method are also indicated by JP,5-46137,B and JP,7-12077,B. In 
these image sensors, one amplifier is formed to two or more optoelectric transducers by which grouping was 
carried out. 

[0006] Made in order that this invention might solve the above problems, the object is offering the 
manuscript reader with small and size in which high-speed operation's is possible. 

[0007] Other objects of this invention are offering the manuscript reader of a high SN ratio. The object of 
further others of this invention is providing a manuscript reader with the amplifying circuit of an usable high 
SN ratio. 
[0008] 

[Means for Solving the Problem] The manuscript reader concerning claim 1 is equipped with the common 
signal line of N book, the voltage amplifier of N individual, the output switching device of N individual, an 
output terminal, and two or more blocks. It connects with the common signal line of N book, respectively, 
and the voltage amplifier of N individual amplifies the electrical potential difference of the common signal 
line of N book, respectively. The output switching device of N individual is connected to the output of the 
voltage amplifier of N individual, respectively, and only the 1st predetermined period is turned on 
[ sequential ]. An output terminal is connected common to the output switching device of N individual. Each 
of a block contains the optoelectric transducer of N individual, the selection switching device of N 
individual, and the reset switch component of N individual. The selection switching device of N individual 
is connected, respectively between the output of the optoelectric transducer of N individual, and the 
common signal line of N book. Each of a selection switching device is turned on when the output switching 
device which corresponds among the output switching devices of N individual is turned on. The reset switch 

http ://www4 . ipdl . ncipi . go . jp/cgi-bin/tran_web_cgi_ej j e 5/ 1 2/2006 



JP,10-285332,A [DETAILED DESCRIPTION] 



Page 2 of 6 



component of N individual is connected, respectively between the output of the optoelectric transducer of N 
individual, and a predetermined electrical-potential-difference node. After the selection switching device 
which corresponds among the selection switching devices of N individual becomes off as for each of a reset 
switch component, only the 2nd predetermined period is turned on. 

[0009] In addition to the configuration of claim 1, in the manuscript reader concerning claim 2, each of the 
above-mentioned voltage amplifier contains the differential amplifier. The above-mentioned manuscript 
reader is further equipped with the amendment means of N individual. Each of an amendment means detects 
the offset voltage of the differential amplifier in the voltage amplifier which corresponds among the voltage 
amplifiers of N individual, and amends the offset voltage. 

[0010] In addition to the configuration of claim 1, in the manuscript reader concerning claim 3, each of the 
above-mentioned amendment means contains a capacitor, the 1 st switching device, and the 2nd switching 
device. A capacitor is connected between the inputs of the common signal line which corresponds among 
the common signal lines of N book, and a corresponding voltage amplifier. The 1st switching device is 
connected between the input of a corresponding voltage amplifier, and a predetermined electrical-potential- 
difference node, and before the selection switching device which corresponds among the selection switching 
devices of N individual is turned on, only the 3rd predetermined period is turned on. It connects between the 
outputs of a corresponding common signal line and a corresponding voltage amplifier, and the 2nd 
switching device is turned on when the 1st switching device is turned on. 

[001 1] In the manuscript reader concerning claim 4, it is the non-inversed amplifying circuit which has gain 
with larger each of the above-mentioned voltage amplifier than 1 in addition to the configuration of claim 2 
or claim 3. 

[0012] The amplifying circuit concerning claim 5 is an amplifying circuit which amplifies the electrical 
potential difference given to the input terminal, and is equipped with a voltage amplifier, a capacitor, the 1 st 
switching device, and the 2nd switching device. A voltage amplifier contains the differential amplifier. A 
capacitor is connected between an input terminal and the input of a voltage amplifier. The 1 st switching 
device is connected between the input of a voltage amplifier, and a predetermined electrical-potential- 
difference node, and only a predetermined period is turned on before the above-mentioned electrical 
potential difference is given to an input terminal. It connects between an input terminal and the output of a 
voltage amplifier, and the 2nd switching device is turned on when the 1 st switching device is turned on. 
[0013] In the amplifying circuit concerning claim 6, it is the non-inversed amplifying circuit which has gain 
with the above-mentioned larger voltage amplifier than 1 in addition to the configuration of claim 5. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained in detail 
with reference to a drawing. In addition, the same sign is given to the same or a considerable part among 
drawing, and the explanation is not repeated. 

[0015] With reference to [gestalt 1 of operation] drawing 1 , the manuscript reader by the gestalt 1 of 
operation of this invention is equipped with eight common signal lines 11-18, eight voltage amplifiers 21- 
28, eight output switching devices 31-38, output terminals 40, eight blocks 51-58, and control circuits 500. 
[0016] It connects with eight common signal lines 11-18, respectively, and eight voltage amplifiers 21-28 
amplify the electrical potential difference of eight common signal lines 11-18, respectively. Eight output 
switching devices 31-38 are connected to the output of eight voltage amplifiers 21-28, respectively, the 
output-control signals OUT1-OUT8 are answered, and only a predetermined period is turned on 
[ sequential ]. An output terminal 40 is connected to eight output switching devices 31 in common. 
[0017] Each of blocks 51-58 contains eight reset switch components 311-318 prepared corresponding to 
eight photodiodes, 321 and 322, --, or 381-388. [ eight selection switching devices 211-218 prepared 
corresponding to eight photodiodes, 221 and 222, ******** or 281-288, and ] [ eight photodiodes 111-118, 
121 and 122, -or 181-188, ] 

[0018] 64 photodiodes 1 1 1-118, 121 and 122, — , 181-188 consist of an amorphous silicon of pin structure 
etc., and they are formed in a straight line on a glass substrate etc. It connects in common and all of 
photodiodes 111-118, 121 and 122, — , the anode of 181-188 are negative bias voltage. - Vb is given to the 
common anode. 

[0019] Eight selection switching devices 211-218, 221 and 222, -, or 281-288 are connected, respectively 
between eight photodiodes 111-118, 121 and 122, — or the cathode of 181-188, and eight common signal 
lines 11-18. For example, the selection switching device 21 1 is connected between the cathode of a 
photodiode 111, and the common signal line 11, the selection switching device 212 is connected between 
the cathode of a photodiode 1 12, and the common signal line 12, and the selection switching device 218 is 
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connected- between the cathode of a photodiode 118, and the common signal line 18. 64 selection switching 
devices 21 1-218, 221 and 222, --, 281-288 answer the selection-control signals INI 1-IN18, IN21 and IN22, 
— , IN81-IN88, respectively, and only a predetermined period is turned on [ sequential ]. More specifically, 
each of a selection switching device is turned on, when the output switching device which corresponds 
among eight output switching devices 31-38 is turned on. For example, when the output switching device 31 
is turned on, the selection switching device 21 1 is turned on. 

[0020] Eight reset switch components 311-318, 321 and 322, -, or 381-388 are connected, respectively 
between eight photodiodes 1 1 1-1 18, 121 and 122, --, or the cathode of 181-188 and a touch-down node. 64 
reset switch components 31 1-318, 321 and 322, --, 381-388 answer the reset control signals Rl 1-R18, R21 
and R22, — , R81-R88, respectively, and they are turned on. For example, in block 51, after the selection 
switching device which corresponds among eight selection switching devices 211-218 becomes off as for 
each of the reset switch components 311-318, only a predetermined period is turned on. For example, after 
the selection switching device 21 1 becomes off, the reset switch component 31 1 is turned on by only the 
predetermined period. The reset switch components 321 and 322, — , 381-388 consist of other blocks 52-58 
similarly. Parasitic capacitance 41 1-418, 421 and 422, --, 481-488 are formed in juxtaposition 64 reset 
switch components 311-318,321 and 322, --, 381 -388, respectively. 

[0021] A control circuit 500 receives a data signal Din, and consists of shift registers which answer a clock 
signal CLK and operate, and generates the selection-control signals INI 1-IN88 as shown in drawing 2 , the 
output-control signals OUT1-OUT8, and the reset control signals Rl 1-R88. 
[0022] Voltage amplifiers 21-28 contain the differential amplifier 101-108 of a voltage follower, 
respectively. For example, the non-inversed input terminal of the differential amplifier 101 is connected to 
the common signal line 11, and the inversed input terminal is connected to the output terminal of itself. 
Other differential amplifier 102-108 is constituted similarly. 

[0023] Here, paying attention to a photodiode 111, reading actuation of the above-mentioned manuscript 
reader is explained first. 

[0024] As for the reset switch component 311, only a predetermined period is turned on after the selection 
switching device 21 1 becomes off. Although parasitic capacitance 41 1 discharges by this, since the bias 
voltage Vb of hard flow is impressed to a photodiode 111, the junction capacitance of a photodiode 1 1 1 is 
charged. If a junction capacitance is set to Cj here, the charge of Cj-Vb will be accumulated in a junction 
capacitance. Then, the junction capacitance of a photodiode 1 1 1 discharges gradually according to a 
photocurrent, and parasitic capacitance 41 1 is reversely charged gradually until the selection switching 
device 21 1 is turned on again. Consequently, the cathode electrical potential difference of a photodiode 1 1 1 
becomes lower [ the electrical potential difference according to the amount of incident light ] than a touch- 
down electrical potential difference. 

[0025] Then, if the selection switching device 21 1 is turned on again, the cathode electrical potential 
difference will be given to a voltage amplifier 21 through the common signal line 11. Since the output 
switching device 3 1 is turned on simultaneously with the selection switching device 211, the output voltage 
of a voltage amplifier 21 is outputted from an output terminal 40 through the output switching device 31 . 
Consequently, the output voltage according to the amount of incident light is obtained. 
[0026] Next, actuation of this whole manuscript reader is explained with reference to drawing 2 . The 
selection switching device 21 1 answers the selection-control signal INI 1 of H (logic yes) level, is turned on, 
and the output switching device 31 also answers the output-control signal OUT1 of H level, and it is turned 
on at this and coincidence. The cathode electrical potential difference of a photodiode 1 1 1 is amplified by 
the voltage amplifier 21 by this, and the amplified electrical potential difference is outputted from an output 
terminal 40. 

[0027] Then, if the selection-control signal INI 1 falls to L (logic low) level, it will replace with it and the 
selection-control signal IN 12 will start on H level. The selection-control signal INI 2 of this H level is 
answered, the selection switching device 212 is turned on, the output-control signal OUT2 of H level is 
answered at this and coincidence, the output switching device 32 is also turned on, the reset-signal signal 
Rl 1 of H level is answered further at this and coincidence, and the reset switch component 31 1 is also 
turned on. Therefore, the cathode electrical potential difference of a photodiode 1 1 1 is reset by the touch- 
down electrical potential difference at the same time the cathode electrical potential difference of a 
photodiode 1 12 is amplified by the voltage amplifier 22 and the amplified electrical potential difference is 
outputted from an output terminal 40. 

[0028] Since similarly the selection-control signal INI 8 of H level is answered, the selection switching 
device 218 is turned on, the output-control signal OUT8 of H level is answered at this and coincidence and 
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the' output switching device 38 is turned on, the cathode electrical potential difference of a photodiode 1 18 is 
amplified by the voltage amplifier 28, and the amplified electrical potential difference is outputted from an 
output terminal 40. 

[0029] The sequential output of the electrical potential difference according to the amount of incident light 
is carried out from eight photodiodes 1 1 1-1 18 in block 51 the above-mentioned result. 
[0030] Then, after the selection switching device 218 within block 51 becomes off, the selection switching 
device 221 within block 52 answers the selection-control signal IN21 of H level, and is turned on, and the 
output switching device 31 answers the output-control signal OUT1 of H level, and is turned on at this and 
coincidence. Therefore, like the case of the photodiode 1 1 1 mentioned above, the cathode electrical 
potential difference of a photodiode 121 is amplified by the voltage amplifier 21, and the amplified 
electrical potential difference is outputted from an output terminal 40. 

[0031] Then, like the case of the photodiode 112 within the block 51 mentioned above, the cathode 
electrical potential difference of a photodiode 122 is amplified by the voltage amplifier 22, and the 
amplified electrical potential difference is outputted from an output terminal 40. 

[0032] Also in block 52, the sequential output of the electrical potential difference according to the amount 
of incident light is carried out from eight photodiodes 121 and 122 and — like block 51 the above-mentioned 
result. 

[0033] In block 58, the sequential output of the electrical potential difference according to the amount of 
incident light is similarly carried out from eight photodiodes 181-188 at the last. 

[0034] Therefore, the sequential output of 68 photodiodes 111-118, 121 and 122, — , the electrical potential 
difference according to the amount of incident light will be carried out from 181-188. 
[0035] According to the gestalt 1 of the above-mentioned implementation, one voltage amplifier is formed 
corresponding to eight photodiodes. Since the matrix actuation method which amplifies the electrical 
potential difference from the photodiode (for example, 111,121,— , 181) which is in the same location 
relatively between blocks 51-58 with one common voltage amplifier (for example, 21) is adopted, The 
number of amplifier 21-28 is good at photodiodes 111-118, 121 and 122, ~, eight pieces that are 1/8 of the 
number of 181-188. Therefore, while the power consumption of voltage amplifiers 21-28 is reduced, the 
occupancy area by voltage amplifiers 21-28 decreases, and, thereby, the size of the whole manuscript reader 
becomes small. Consequently, a manufacturing cost may be reduced. 

[0036] In addition to the configuration of the gestalt 1 of the above-mentioned implementation, with 
reference to [gestalt 2 of operation] drawing 3 , the manuscript reader by the gestalt 2 of operation of this 
invention is equipped with eight capacitors 71-78, eight switching devices 81-88, and eight switching 
devices 91-98. 

[0037] Each of capacitors 71-78 is connected between the inputs of the common signal line which 
corresponds among eight common signal lines 11-18, and the voltage amplifier which corresponds among 
eight voltage amplifiers 21-28. For example, a capacitor 71 is connected between the common signal line 1 1 
and the input of a voltage amplifier 21 . 

[0038] Each of switching devices 81-88 is connected between the input of a corresponding voltage 
amplifier, and a touch-down node, and only a predetermined period is turned on before eight selection 
switching devices 21 1-218, 221 and 222, — , or the selection switching device that corresponds among 281- 
288 is turned on. For example, a switching device 81 is connected between the input of a voltage amplifier 
21, and a touch-down node, and only a predetermined period is turned on before the selection switching 
devices 211, 221, or 281 are turned on. Switching devices 81-88 answer control signals G1-G8, respectively, 
and are turned on. 

[0039] It connects between the outputs of a corresponding common signal line and a corresponding voltage 
amplifier, and each of switching devices 91-98 is turned on when the corresponding switching device 81 (82 
or 88) is turned on. Switching devices 91-98 answer control signals C1-C8, respectively, and are turned on. 
For example, it connects between the common signal line 1 1 and the output of a voltage amplifier 21, and a 
switching device 91 is turned on, when a control signal CI is answered and a switching device 81 is turned 
on. 

[0040] Here, a capacitor 71, a switching device 81, and a switching device 91 constitute one amendment 
means. This amendment means detects the offset voltage of the differential amplifier 101 in a voltage 
amplifier 21, and amends that offset voltage. Since other capacitors 72-78, switching devices 82-88, and 
switching devices 92-98 constitute an amendment means similarly, this manuscript reader is equipped with 
eight amendment means. Moreover, eight voltage amplifiers 2 1 and eight amendment means constitute eight 
amplifying circuits 61-68 on the whole. 
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[0041] Therefore, for example, the amplifying circuit 61 which amplifies the cathode electrical potential 
difference given to the common signal line 1 1 The voltage amplifier 21 containing the differential amplifier 
101, and the capacitor connected between the common signal line 1 1 and the input of a voltage amplifier 21, 
The switching device 8 1 from which only a predetermined period is turned on before connecting between 
the input of a voltage amplifier 2 1 , and a touch-down node and giving a cathode electrical potential 
difference to the common signal line 1 1 , It connects between the common signal line 1 1 and the output of a 
voltage amplifier 21, and when a switching device 81 is turned on, it has the switching device 91 turned on. 
[0042] In addition to control signals INI 1-IN88, OUT1-OUT8, and Rl 1-R88, a control circuit 600 generates 
control signals G1-G8, and C1-C8. 

[0043] Here, paying attention to an amplifying circuit 61, the gestalt 2 of this operation explains amendment 
actuation of characteristic offset voltage first. 

[0044] Before the selection switching devices 21 1, 221, or 281 are turned on (i.e., before the cathode 
electrical potential difference of photodiodes 1 1 1, 121, or 181 is given to the common signal line 1 1), a 
switching element 81 answers the control signal Gl of H level, and is turned on, and a switching element 91 
answers the control signal CI of H level, and is turned on at this and coincidence. Therefore, the input 
voltage of a voltage amplifier 21 turns into a touch-down electrical potential difference, and, thereby, the 
output voltage of a voltage amplifier 21 turns into offset voltage. Therefore, a capacitor 71 is charged by 
offset voltage. 

[0045] Then, if both the switching elements 81 and 91 become off, the selection switching devices 21 1, 221, 
or 281 will be turned on, and, thereby, the cathode electrical potential difference of photodiodes 111, 121, or 
181 will be given to the common signal line 1 1 . Since the capacitor 71 charged by offset voltage is 
connected between the common signal line 1 1 and the input of a voltage amplifier 21, an electrical potential 
difference only with offset voltage lower than the electrical potential difference of the common signal line 
1 1 is inputted into a voltage amplifier 21. Consequently, offset voltage is canceled. 

[0046] Next, actuation of this whole manuscript reader is explained with reference to drawing 4 . Before the 
selection-control signal INI 1 starts on H level, if only a predetermined period starts on H level, switching 
devices 81 and 91 will be turned on by both the control signals Gl and CI, respectively. Therefore, a 
capacitor 71 is charged by the offset voltage of the differential amplifier 101. 

[0047] Then, after switching devices 81 and 91 become off, the selection- control signal INI 1 and the 
output-control signal OUT1 of H level are answered, and both the selection switching device 211 and the 
output switching device 3 1 are turned on. Therefore, an electrical potential difference only with offset 
voltage lower than the cathode electrical potential difference of a photodiode 1 1 1 is inputted into a voltage 
amplifier 21. The inputted electrical potential difference is amplified by the voltage amplifier 21, and the 
amplified electrical potential difference is outputted from an output terminal 40. 
[0048] Moreover, both the control signals G2 and C2 also start on H level at the same time both the 
selection-control signal INI 1 and the output-control signal OUT1 start on H level. Therefore, a capacitor 72 
is charged by the offset voltage of the differential amplifier 102, while the cathode electrical potential 
difference of a photodiode 1 1 1 is amplified by the voltage amplifier 21 and outputted through the output 
switching device 3 1 . 

[0049] Similarly, after both the switching devices 82 and 92 become off, the selection switching device 212 
and the output switching device 32 answer the selection-control signal IN 12 and the output-control signal 
OUT2, respectively, and are turned on. Therefore, an electrical potential difference only with the offset 
voltage of the differential amplifier 1 02 lower than the cathode electrical potential difference of a 
photodiode 1 12 is inputted into a voltage amplifier 22. Therefore, offset voltage is canceled, and the 
inputted electrical potential difference is amplified by the voltage amplifier 22, and it is outputted through 
the output switching device 32. 

[0050] Similarly, since an electrical potential difference only with the offset voltage of the differential 
amplifier 1 08 lower than the cathode electrical potential difference of a photodiode 1 1 8 is inputted into a 
voltage amplifier 28, the offset voltage of the differential amplifier 108 is also canceled, and the inputted 
electrical potential difference is amplified by the voltage amplifier 28, and is outputted through the output 
switching device 38. 

[0051] According to the gestalt 2 of the above-mentioned implementation, since capacitors 71-78, switching 
devices 81-88, and 91-98 are prepared in addition to the effectiveness of the gestalt 1 of the above- 
mentioned implementation, different offset voltage according to differential amplifier 101-108 is canceled 
automatically, consequently an SN ratio becomes high. 

[0052] Although the voltage amplifiers 21-28 of the gestalten 1 and 2 of the [gestalt 3 of operation] above- 
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mentioned implementation are non-inversed amplifying circuits which have the gain of 1 , the voltage 
amplifier of the gestalt 3 of this operation is a non-inversed amplifying circuit which has larger gain than 1 
as shown in drawing 5 . That is, the output voltage of the differential amplifier 101 is divided by the 
resistance elements 701 and 702 connected to the serial. Here, if the value of resistance elements 701 and 
702 is set to Rl and R2, respectively, twice as many R2-/(R1+R2) electrical potential difference of output 
voltage as this will be fed back to an inversed input terminal. Therefore, the gain of such a non-inversed 
amplifying circuit is /R2 [ larger (R1+R2) ] than 1. 

[0053] Thus, if it replaces with and uses for the voltage amplification circuits 21-28 of the gestalt 2 of the 
above-mentioned implementation of the non-inversed amplifying circuit which has larger gain than 1 , since 
the offset voltage of differential amplifier 101-108 is canceled, only the electrical potential difference of a 
signal component will be amplified, consequently an SN ratio will become high substantially. 
[0054] In addition, although the non-inversed amplifying circuit is used for the voltage amplifier with the 
gestalten 1-3 of the above-mentioned implementation, it may replace with it and inversed amplification may 
be used. Moreover, numbers, such as a common signal line, a voltage amplifier, a block, and a photodiode, 
are instantiation, and that it is not what is limited to these etc. can carry out this invention in the mode which 
added various deformation and amelioration based on this contractor's information within limits which do 
not deviate from the meaning. 
[0055] 

[Effect of the Invention] According to the manuscript reader concerning claim 1 , since it connects with the 
common signal line of N book through the selection switching device of N individual, respectively and the 
voltage amplifier of N individual is connected to the common signal line of N book, respectively, compared 
with that by which the voltage amplifier was formed in an optoelectric transducer and 1 to 1, the number of 
the optoelectric transducer of N individual in each of a block of voltage amplifiers decreases. Consequently, 
the power consumption of a voltage amplifier is reduced, moreover the occupancy area by the voltage 
amplifier decreases, and the size of the whole manuscript reader becomes small. 

[0056] According to the manuscript reader concerning claim 2, since the offset voltage of the differential 
amplifier is amended automatically in addition to the effectiveness of claim 1 , an SN ratio becomes high. 
[0057] Since according to the manuscript reader concerning claim 3 in addition to the effectiveness of claim 
2 a capacitor is charged by the offset voltage of the differential amplifier, an electrical potential difference 
only with the offset voltage of the differential amplifier lower than the electrical potential difference of a 
common signal line is inputted into the differential amplifier and offset voltage is canceled by that cause, an 
SN ratio becomes higher. 

[0058] According to the manuscript reader concerning claim 4, it is the non-inversed amplifying circuit 
which has gain with larger each of a voltage amplifier than 1 in addition to the effectiveness of claim 2 or 
claim 3, and since only the electrical potential difference of signal components other than offset voltage is 
amplified by that cause, an SN ratio becomes higher. 

[0059] According to the amplifying circuit concerning claim 5, since an electrical potential difference only 
with offset voltage lower than the electrical potential difference which the capacitor was charged by the 
offset voltage of the differential amplifier and given to the input terminal is inputted into the differential 
amplifier, offset voltage is canceled, consequently an SN ratio becomes high. 

[0060] According to the amplifying circuit concerning claim 6, it is the non-inversed amplifying circuit 
which has gain with a larger voltage amplifier than 1 in addition to the effectiveness of claim 5, and since 
only the electrical potential difference of signal components other than offset voltage is amplified by that 
cause, an SN ratio becomes higher. 

[Translation done.] 
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m&K*<n&mm^wz*ti?ti&m£tis mien*© 

lttiaN*i©«JE*fiHS©UJ*^'t*t-?ixSE«t*^ ^1 
toPfltr-ttt-t'JxSSS^^ 3-*#mJfBNf@©fcb;>j;*W 

«nEN«o*«*ijm^-oa* t 3rje«EE/ - k t ©ra 

[s**S2] ffitEtt£EJtt«H&ro#4ttg|bJM^*3- 

«nE»rt?i- 5 ttBEifttiHg © A73 1 Bf ^«BE / - K t © HQ 
tt^Wc&SJRi ©^ s^Si^i, 

[»**4] BfifE^ffiii*iis©=s-* 



2 

tz ft > lei & 5 m i © * w > h , 

ft, Mia^l ©*^ y^-*^*^t««i:*^-Vfej5c 

[3SK©B**B*Ifc93] 
[0 00 1] 

JtMEUSKiHU SbKBKtt, ttSSE&tlS^&ffl^ 
[0 00 2] 

3£«a*fflv^*vo>-5. -f^-s^te^iHi, -Bridge 

*^tcAWUfc*IS*K*SU-C«««*«r^L. £ft 
fwi !?JSSS±©®lfeSrSESi5. 

[0 0 0 3] tct Xfcf#4i¥ 5- 3 1 8 6 5 
t4, ®E|g^S:©'1'y-^-feVf-^Ba^$^TV>5. 
-©^-vHrVf-T'tt:, 3t*«ift«?-©W*«ff4:ii 
Hi" 5*>T-v ! 7*n7 ©SIKJf IBIS^AS^tft*^ 
i 1*1-1 ic^ltbftTV^o •£©£:«>, ^-vHr^-T 
^©^X>iS^t<*5tv>pMiS^fe5 0 g 

30 iv?ISjSi6Sfo5„ 

[0 0 0 4] £fc, #^sp3-2 8 8 7 0-§-^#^t, 

mjEK^^ro-^y-^-fev-y-^is^^HTv^s. r© 

fcUfcRttfeftT^S. fcfc'U ©if ifggttffiSi*^ 
:fcJ:TJ<h7:^**©^a>kffiJ&£3xTV^.5fcft, -ry 
- vHr v-tJ-^fls:©-^^ Xfif&ieufc'C y -5?* t* 

[0 0 0 5] $ h ICs 5-4 6 1 3 7 # 

^?7- 1 2 0 7 7#^#lc|J % ±IEmJEKdB*S:i:f± 
«o M^5®«ESEtb*S;©'('p«— ■^■fe^iJ-'bM^^ttTV 

[0 0 0 6] ±f5©i 5 *r«3jSS:»^i-5fc 

ft id ^ $ nfc ©t\ ^© s wniJ-'C x*^j> $ < a>oiss 

[0 0 0 7] *«?H©[lfe©aWlix iS5SNit©IS^H 

so 
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[0 0 0 8] 

mam*** y*m*b. m*m*k* 

a^sasns. ^^^ft Nffi0>3te«£»* 
a>^y\ztj:^ tzm^m 2 ©Bf straff it* ^ & 5 „ 

[0 0 0 9] »*3S2^«5JSattS3S«^*5V>TH, 
[0 0 10] Bt*«3lc«51IK««Bt*B:»c*3VN-CB:, 

r a*aflt*»i:»ei-5«E*«»oA» t onu^sg 

^»^f±, #«?i-5*a«#j»i:*MSi-4«E*i«»0 

[0011] S*?l4{c#5^SE^3gB{c*5^Tfi, 
S£cD#*ft, 1 iOfc*&v^*l»S:*i-**R<Elt«ia 
[0 0 12] ftjftKSlcfllSiMIIBlfttt, A**^^* 
IiW^^fi^h 12^^ 

ttSitSo m^yfim «i*«»©Aai: 
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[0013] Bl*3I6l^:ffSi»(BIII»^J3v^-rfi, if* 

3g 5 <Dffi&\ciN*LT, ±ti.WEmmn+ 1 £ a 1>*# 

[0014] 

[0 0 15] [JtttOSttl] Hl«r#HRL-C, *3SW 
»ll-18i, 8ffl<0«JB#«S2 1-2 8 t, 8ffl 
|^n^51-58^ SJ$PI°]ig5 0 0 ££ffit;i 

[0 0 16] 8ffl<OflJ£iitig3l2 1 — 2 8ft, 8*^* 

*»i i-i 8o«E«r-tix j pniB(i'rs. 8®^ffl^i 

20 ^yfi?3 1- 3 8 ft, 8<@<D«E*I*Sg2 1 — 2 

8©aj^i^Mtigisti> a^flOTm^OUT IN- 
CUTS ^JS^LTj^^ ft* 

ag^-4 0ft, 8«©m*^>r y^-m^s i iw#afc«*fc 

[0017] ^P5/^51-5 8£)#*ft, SU(D~7* 
YV^^T- Kill — 118, 12 1, 122, * 
ftlil81^188t, 8fi©7th^t-Kl:#JS 
LTRltf)ixfc8«©Wl^>f yf*f21 1-21 
8, 2 2 1, 2 2 2, XAsXA/ s *fcft2 8 1 —2 8 8 
30 £ % 8«©7* b^*—Kfc»J6UTl»rJ-fenfc8fli 
WDtyh^yfJff 3 1 1-3 18, 3 2 1, 3 2 
2, £fcft3 8 1 — 3 8 8 ££^ti> e 

[0018] 6 4m<D7* vy^*— Kl 1 1 — 1 1 

8, 121, 122, 18 1-188ltpinM 

<o±^— Ej»t^j«Sn5o 7th^i-Klll- 
118, 121, 122, 181-188^)7;- 

Ktti-^T*aK»gtsn, *w7^iB-vb# 

40 [0 0 19] 818^1^^^2 11-2 18, 
2 2 1, 2 2 2, £fcft2 8 1 — 2 8 8 ft, 8ffl<7) 

7ih^t-Klll-118, 121, 122, 
Sfcttl 8 1-18 8<D#y- Ki 8*:0*ilfi-^ 

Mi 1-1 8 k<om\zzti*:timm£tiz>. fciitfa 

K^^yfif 2 l lfi7* Kl ll^V 

-K*#a«**i 1 iOBfcawSix, 
^^2 1 2ft^^- h?**— Kl r 2<D*y- K^#a 
A-MBi 2tolB*w«tt*ix, M^yfif2i8 
ft^^- h^*- Kl l 8^y-Kt*i«f«i 8 
so ioiBI-««tS*xSo 6 4fi^M^^7f^2ll 



4#H8¥ 10-285332 



5 

— 2 1 8, 2 2 1, 2 2 2, 2 8 1-2 8 811 * 
ixWWUKWW* I N 1 1 - I N 1 8 , I N 2 1 , I 
N22, IN8 1-IN8 8K«;»LTBfXBMIB« 
tt0**^fc<C*. ±?A#»tH:, **** 
<7>«-*te, 8<BOW^^-r 1 — 3 8£>5*>*f 

[0 0 2 0] 8fi©!ltyb^yf-Jf 3 11-3 1 
8, 3 2 1, 3 2 2, * * * \ 4fcH3 8 1-3 8 8ll, 8 
i£D7th^t-Klll-118, 121, 12 

2, Sfctti8i-i8 8io*y-KiS*/-K 

^311-3 1 8, 3 2 1, 3 2 2, 381 — 

3 8 8li, ttLfnJty hSJfflff-^R 1 l-R 1 8, 
R2 1, R2 2, R8 1- R8 8tjStLTty|: 
fcai^n^SltU JtyFVyf* 
^•3 1 1-3 1 8©^li, 8i^l^^7fi^2 

11-218^5 *>»J6i"*aR^>f y**?#;i-:7fc 

m^3 1 lASBfSJtiniifc'rt-d-^fts. wyp^ 5 

2 — 5 8-e*>WaH21 % yts/F7^yf|f3 2 1, 3 
2 2, — , 3 8 1 — 3 8 8te$fj&£*t5o 64fi(£>yi? 

3 1 1-3 1 8, 3 2 1, 3 2 2, 
3 8 1 -3 8 8 \C te*tl?tl&W 4 1 1 

— 4 18, 421, 422, 4 8 1-4 8 8« 

[0 0 2 1] #J»|5]K 5 0 0ft, 7*— i n 

S**#fc**fe*rt£tu B2te*Sft*J:5fc»*W 
•flr# INI 1 — I N 8 8 , Hj*ffiHtPft#OUT 1 — O 
UT8, *3 J: try -fey hfei»ft*R 11-R8 8&&JS 

[0 0 2 2] «JBEi|tB«2 1 — 2 8 f±#/U^— n 
!7 0fi*B8 10 1-10 8 «r**L«T,4tr. fc £ * 

*kosii!iiiffi*i o 2-1 o 8 t>m*ic 

[0 0 2 3] *-f 7* h^t-Kii nr* 

[0 0 2 4] asi^-Y ^/^^2 i i fr*y\ctj:otz 

y-feyb^>fy9-*^3iifiBf««WI«»t^te 
45o £*UCfc 19^^*4 l l Uttt^ns^, 
h^V*-Kl l lKfii8*rft^<>fT^«EVb3ftSBP 
JnSftSfcfc, 7*h^*-Kiii<o«^Si^ 
m$ix5 0 r^T'S^I^Cj iri"6i:, Cj ■ Vb 
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7th^t-Kll 1 co#y- K«ffitt7Jt**fcj6 

[0 0 2 5] fitl^X, WXfm&X'f 1 l*** 

VfcifcSi, -t©*y-K«fftt*Mf»l l^r^L 
tmiEtiEtis^2 lfC^-^^n^ 0 tti^^^^^iS^3 1 

ftii^^^r 1 1 tra^jc^-^^^s^ie), m 

j£ii*g^2 i ^Hi^mjEftffl^j^^ v^m=tz i 

[0026] r <Dwmwmm^&comvF*m 2 

31^) l^/U<D3gRffl*{f-i§- I N 1 1 [:iSSLTt> 

fcfte, rntw^fflA^w 3 1 

«£ Y) ~7* Y?<<*-Yl l l <D*U— KSBEtfSBEJifl 

^4 0 3&^fettJ*Six5o 
20 [0 0 2 7] MV^T, »tRfKH9«* INlliSL (»% 

INI 2^Hl/-</^w3i±^^ 0 :©H U^/VCOjl^ffl 
I N 1 2 fcjS*LTl«7>f <y 2 12^t 

2{3US« : LTffl^^^ s/^S^3 2 fc^lCft*?, £fc 

l^ixtl^H^uoyti/ bfg R 1 itas 
§Uy 7f i^3 l l tty{:/^ 0 Lfc 

^ot, 7* Kl 1 20*V— K«BE^s«ffi 

1 1 1 <Dt> y— KSEdSftflMtBE y ir y h 

[0 0 2 8] RSSfcl. H U-^/^CDiMRSllffllft-g- 1 N 1 8 

*-iS*UT»K^^ 2x^*^2 1 8 is^-^c/jrt), rti 
i GH^H i^/uoffl^fljaiTS-O U T 8 fcljfcflF ttffl 
*^^y^*^-3 8^^->^*5fci6, 7t h^t- 
Kl 1 8 0*y— K«BEtt«BEii«»2 8fcJ:oT*IMB 

*oit«sixfc«ffi*sia*iB-f-4 o^tffl^sn 

So 

[0 0 2 9] ±K£>J£A, 5 1 (CfcJtS 8ffl(^ 

<o 7* hy^*- Kl 1 1 -1 1 8j6»feA*#3fe*^JClS*: 

[0 0 3 0] IV^ N Irt031^^-T j/^* 

^•2 1 8 3&^7jc:feofc«, ^/^ 5 2^<OWR^^ 
y^m* 2 2 1 #h ^©WaWM* I N 2 1 fCJ6 

su-c^^icfto. iniBWcia^j/f^ai 

j&SHU^/WOffi^Slffllft-S-OUTl ^^LT^-^tC^ 
-5„ Lfc#oT, ±38Lfc7*hm-Klll©i 
^^rHHS^, 7*h^>ft-Kl2 1^y-KilE(j: 
mi±ii*I82 1 fcioTilMISft, ^C0it*S^ixfcmj£ 
so 3jsfflA*^-4 0*»5>Ui**lxS. 
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[0 0 3 1] jgcl^T, ±i£Lfc:/n y# 5 1 n<F>°7 * Y 

?4ir- -Kl l 2(0^hWSk\^ 7th^<t-Kl 

So 

[0 0 3 2] ii!E£>3£*, yP5/^5 2m>tt)/n 
3/^ 5 1 8ffl©7^b^^Kl2 1, 1 

2 2, -36*bA»**^ffiCfc«BE3&s)H»liJ*SixS. 

[0 0 3 3] ^Py* 5 8fc:fc^TfcP«l::, 

8<lO^^- Yif<{jt— K 1 8 1 — 1 8 8^feAlt3t*t- 

[0 0 3 4] Ifc^ot, 6 8<@^D^^ h^-f^— Kl 
11 — 118, 121, 122, 181-188^ 

[0 0 3 5] ±lE*lfcfl>»ttl fc:J;*Ltf % 8my*h 
*V rt— Kte*WS UT 1 floSE4M«^Rtt fc*u ^ 

n 5 1-5 8M-CS»W^lRlUffi«^*>a7* 
«f K (fctx-tfl 11, 12 1, 18 1) 3>ib 
<amff£#Mb/clffl<7)mi£if*I§§ (fc£iltf2 1) "C 

S21-28 o«cfi7 * Y ¥4 K 111-118, 
121, 122, 1 8 1 — 1 8 8<£>$fc<Dl/8-Cfe 

5 8fi-CJ;V\ *<Oltlb. «Ei|ffiS2 1-2 80i» 

**#tt*as*t«i:i:fcfc* ffiJEiiJIS 2 1 — 2 8 M «£ 

So 

[0 0 3 6] imM<Dteffi2] H3«:#BHUT, **W 
0SHIfi0»tt2»cJ:4JB(*BEtta6««:, _k!E£16<D«1!fi 
i OSIjSUcin&T. 8 ffltf>3r 7 1 — 7 8 8 
iWy^8 1-8 8^ 8 fiO^^T 3/^*^9 
1 — 9 8i!rii5 c 

[0 0 3 7] 9 7 1 — 7 8<E>#*te\ 8:fc<£>£= 

aflHHH i-i 8«)5*>*nC"i"5*a«#»t sm<D 
mj^mm^2 1-2 8©5%»/ci-s«ffii«««^>A* 

So 

[0 0 3 8] 8 1— 8 8<D#*li, JtJ-JSi" 

fi©I«^yf*?2n-2 18, 2 2 1, 2 2 
2, * * * \ *fcf±2 8 1 -2 8 SCDohttfc-fZM&L*^ 

221. ifcfi2 8 l jfts*^lctt5jmfcBf«J!IIIB«»t*- 

*G 1 -G 8l£JE«LT*:^fcS 0 
[0 0 3 9] *>f y?m*9 1-9 8<7>#*f3:, 

s *aflHH* t J**-*- s mjEititi^^ t com^mm 
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Ztl, ttJ&'tZ*'* V^m+S 1 (8 2*fcJi8 8)dS 

tt, *ft**L«fl»(t*ci--C8fc*:*Lr^->fc4 
So 1zkz-t£s y^m^9 lttAMMi lit 
ffi*«»2 i©U*l:©IB»c«iESJx % M*Mff#ClK 

So 

[0040] ::r\ ^t^7it^^f^8 

1 ir^^^/^^9 1 fcttl«©ttjE*«*»/S1-«. 
io r<D«iE#gte, ®BE*tti^2 1 * COHSliitigl 0 1 

•fSo «fe0>**'<*>* 7 2-7 8, y^m^S 2- 
8 8, J3±t5^-f 9 2-^9 8 *>Bl«K*jE*a 

*r«*+4fcft, r©I«R8KBi8fio»jE¥air 
fx.Sc 8fiO«Eit*B»2 l*5«tt/8ffloa]E 

#Sktt^*-e8«©ii«EHS6 1—68 ^Mf^o 
[0 0 4 1] Lt^ot, t X.fi£*afi!-£-|& 1 1 
*.bJxfc*y-K«EE«r*«-r6ii«iai»6 1«\ 

WHti o i ^^tpmffiiiti^ 2 i fc, #a«**i i 

*U K«Ed«*a«#»l 1 fc#*.feft5WfcBr 

S»M«»t^>^ft5^-< s/^SHF-8 i ts ftltt«i 
l l 2:ttE4Hf«2iott]Aj:^n^«tt$tt, My 

1 ££{I*LSo 

[0 04 2] $IJ$J[E]Sg 6 0 0 II, »J«Uf INI 1 - I 
N88, OUT1— OUT8, R 1 1 — R 8 8 (C^Ox. 
T. fWfl(flr*Gl— G8, Cl~C8^tSt§ e 

30 [0043] ^•fii'lSEiKe i tc*a u rco 

Hi-*. 

[0044HRMyf*f2 11, 2 2l£fcf*2 

1 2-lSfcttl 8 l<D$y— K«EjftS*a«#» 1 1 K 
^x^nSlutc, y^^^iS^-8 1 ttHW^OfH 

^>^*^-9 lttHU^</U©1W«!flr*Clfc*S4f LT* 

>-fc^So totzft, ms.mm&2 1 oajiebwi 

40 ttJElc^t) , tjilci 0CEittW«2 1 <7)fflAmJ£*i^ 
7ty htEl:45. LfcsftSoT, *t^7 1tt* 

[0 0 4 5] Bti^T, ^/^^^m^8 iio e tu ? 9 l 
^tfel^7W5t, IR^^yfSf?2 1 1, 2 2 
1*^112 8 ^Hl:i9 7*h^^ 

— Kill, i2lifclii8lo*y- K«EEas#a 

«*»i i tc^^bixSo *aflr-s-ifti i tmmmmm 
7 1 ^aastbTv>sfc«>, *a«**i i^>m 

so ffJ:J9>b^7ir^ hSffi/cft{£v>mJE^H£EiSilSS2 l 
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KAA3ft5. ^t^hfffl^t^u 

£ft5o 

[0 0 4 6] fcic, r CDj^«gg®^B±ft^ffi)f^^IgI 4 
^#^LTlft^-r6o it^ftJWf -*§- 1 N 1 1^HW<;U 

^fc*ttHu^W^:&±#5^ ^-{y^m^-B 1*5* 

lttSttflMHSl 0 h«Ete*«Six5 0 
[0 0 4 7] g!V>T, 7-<^fSf 8 1*3*1/9 1 

ttJ*»J»fS*OUT 1 ^ITMX/f 2 1 

lasiWfflA^-f y^*-T-3 lj&sifcfctf-^fcfca. * 
0>fc«>* 7*h^t-Klll©*y-KtEJ:9t) 

ft5 e *05A**ixfc«flE#i«JEl8*i»2 l l^J:oTii 

ft5„ 

[0 0 4 8] a«»J»ffif I N 1 l *3 J:tfffi*SJ 

WIfOUT 1 h\ZH\"<Mz3LJii>iZ tm*$\z % 
»J«I«*G 2*5±t*C2fcifcfc:H L"</WcSC-La*£. 20 

ltr^LTUjASftsiafc* 7 2i±aabmm 

[0 0 4 9] Myf* J F8 2i3j;tf9 2iSt 

fctc^lcfco*:^ 2 l 2*5*tW 

*^-f y^*-?-3 2tt-tft*n»«»J«I«»INl 2*3 

ii;HiAffl»«touT 2i:j£8lTty|:45. 

ft: 26, 7* Kl 1 2<D*y— K©BE* 5 fe* 

«»2 2KA*Sft5o -£<&fcft, t7tyh«E(4^r 
^ >"fe>u3 ft, ^r^A^ Sftfc«EEis«Eif«» 2 2 1- 
*oTt|4i§£ft, U^J^ y^m^F3 2^Uffl^^ 

ft5o 

[0 0 5 0] 7* Y#4it— Kl 1 8<D^y» 

K«Ei9 t«»it«»l 0 S^^-^ir^/ h«flE*T*t« 
V^«E*«BEi«il»2 8fcA**ft6fcft, H»Jii*I£§ 

1 0 8©*7-fey *r<EArt£ 
ftfc«ffitt«ff***2 8iCioTit*B*ft, £}^*-f 

[0 0 5 1] ±B«B©»ll2teJ:fttf, ±BJtlk0>» 
ffil <0ja»Kifl;*-T, ^/^7 1- 7 8, 
Sf^8 1 — 8 8*5*tf9 1 — 9 8 2*ffittkft5£:£>, S 
01-1 0 8WSCt*4**7ty hSff 
3ftSft»ttK*^r>"fe>u*ft, ^co^*, SN*t*SK<* 

[0 0 5 2] [SUfe<o«tt3] ±IEjllSo»tti*3J:tf 

2 £>3E*M«« 21-281*1 ©«»t:*i-6#S<Bit 
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a, ajBfcstufcSftfcaa*-?- 701 *5*i*7 0 2 ^* 

oT#fiJ£ft5 0 S8t*-T-7 0 1*3*1*7 0 2 

©ffiSrtlxf iiR 1 *5 ±tfR 2 t5 i: , fflAiiKOR 
2/ (R1+R2) «0«ffi3aSK(BAA«^»C7-f-K 

/<2x**fta. Ufctfo-c, roi5ft*se*«iaK 

OSRIWtt, i*9fc:*:#^ (R1+R2) /R2T'fc 

So 

[0 0 5 3] r<£>*5t-i ±0 fc*^«#*r#i-5# 

Kte*tfi[El»£±lE3«K<0»JS 2 <E>gffii#iI[aIB 2 1 - 
2 8 KftiTJilv^ fc , SIMMS 101-108(Ot 

ft, SNifc!fts*:«^aS<ft*. 
[0 0 5 4] 4*3, ±fB3SJ6<Z>®flB 1-3 -X?t±«JE*BB 
*fc#K«i|«iattfcffiv^T^33^ *ft^ft*.TR6 

t\ rftfcfci»e£ftafc©T?tt4^4^ **wr±* 

[0 0 5 5] 

[*W<0jft*] »*JU ^«SJBC*B5*S«fcJ:fttf, 

j^^ft> N*<^*5ift-i-»*c:-?:ft^ftNflottHitB* 
*«KSJi5fc», l»l 
fcBWfcftfcfc^qJfc^T* ■ffi*«»©tt#*l>4< 4 
60 -toft*. «BEii«»w»*«*^fiJ*Sft, 

[0 0 5 6] »*3l2^ffSlB(*RBiaS«^J:fttf, ft 

a»Mfc«iE£ft3fc«>. SNJti«HS<46. 
[0 0 5 7] »**3fc«R4IR«K*3fi«l-J:ft«, If 
*3H2^>ja*^lD*.T, *-y^i/^3ft5««ii>«4Bo*7 
ir* hSEEt-^SSft, *a«*»o«flEJ: 9 fcSISig 

§ft, tft|:J:9*7ty h«E**^r^*^SftSfc 

SNifcllJ:9i£K 45 c 
[0 0 5 8] »#S4fc«£H«tt»^«fc*fttf, ft 
**2*fcf4»*«3 0a*fcJPit-C, mjEtiiH|g^# 

9, *ftjcj:9*7-fesx h«ffi£il#hOfll#a^«E© 
*#*8«Sft5fcfc, SNifc*** 9iS< 45 0 
[0 0 5 9] »#«5|;i«S*«E»fcJ:fttf. *ir/< 

[0 0 6 0] »*3j6^«5i8#ilHlB^J:fttf, ff*« 
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[0 2] Hl^*SixfcJRttttISiSg«©»ffS:^-r^>f 
* >^BT*5. 

[h 3 ] *&w<Dmm<Dj&n 2 \z£zmthW8Lmm<n± » 

[01] 



II — 18 

21-28 mm mnust 
31-38 m^*^ s/*-*^ 

4 0 ffl^ffi^- 

5 1—58 

6 1-68 **I^[h]S& 

7 1—78 3r 

8 1 —8 8, 9 1 -9 8 j/f-arF- 
10 1-10 8 JtittitiHi 

III — 118, 121, 12 2, 181 — 188 
7* h^>f K 

2 1 1—2 1 8, 2 2 1, 2 2 2, — , 28 1—2 8 8 

3 1 1 — 3 1 8, 3 2 1, 3 2 2, 3 8 1—3 8 8 
5 0 0, 6 0 0 *J$P!h]3§ 

[05] 




[02] 

1 2 3 4 5 6 T 8 9 10 11 12 13 14 15 16 17 18 I* 20 21 2Z 57 58 5& 60 61 62 63 64 C5 66 fi? 68 69 70 
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